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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooling device of an automatic 

vending machine capable of preventing the deterioration of the heat 
exchanging perfonna;ice of a con denser due to clogging, and saving energy 
by saving the waste of power con sumption. 

SOLUTION: When an accumulative time in which the temperature of a 
condenser detected by a condenser temperature detecting sensor 10 is beyond 
a set temperature reaches a set time, and a compressor 3 is turned off, a 
cooling controlling part inversely drives a fan motor 5 for a condenser. Then, 
a fan 5a for the condenser is inversely rotated, and wind 9' is allowed to flow 
from a condenser 4 side to the side of a filter 4a for the condenser so that dust 
on the filter 4a for the condenser can be removed. 
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BASIC-ABSTRACT: NOVELTY - Temperature sensor detects 
temperature in goods 

accommodation chamber (6) and condenser temperature sensor 
(10) detects 

temperature of condenser (4) . Based on the temperature of 
chamber (6), ON/OFF 

of a compressor (3) and fan motor (5) is performed. A 

controller controls the 

fan motor based on detected condenser temperature and 
rotates fan (5a) in 

preset direction and reverse direction. 

USE - For cooling goods in accommodation chamber of 
automatic vending machine. 
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ADVANTAGE - As fan is rotated in a preset direction and 
reverse direction 

whenever required, dust deposited on the condenser is 
removed. Reduction in 

heat exchange capability of the condenser by clogging is 
prevented. Wastage of 

power consumption is reduced thus energy saving is 
attained* 

DESCRIPTION OF DRAWING (S) - The figure shows the cross 

section of cooling 

system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I. This document has been translated by computer, So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The cooling system of the vending machine which cools the inside of a goods hold warehouse characterized by 
providing the following. The compressor which compresses a refrigerant, the aforementioned compressor — the condenser which 
condenses the compressed refrigerant The fan motor which a fan is rotated in the predetermined direction and supplies a cooHng 
wind to the aforementioned condenser. The temperature detection sensor in a warehouse which detects the temperature in the 
aforementioned goods hold warehouse, and the condenser temperature detection sensor which detects the temperature of the 
aforementioned condenser, While being based on the temperature in the aforementioned goods hold warehouse which the 
aforementioned temperature detection sensor in a wai ehouse detected and turning on / turning oflFthe aforementioned compressor 
and the aforementioned fan motor Control means which the aforementioned fan motor is controlled [ control means ] based on the 
temperature of the aforementioned condenser which the aforementioned condenser temperature detection sensor detected, and 
make a direction and an opposite direction predetermined [ aforementioned ] rotate the aforementioned fan. 
[Claim 2] The aforementioned control means are the cooling systems of the vending machine of composition of making a 
direction and an opposite direction predetermined [ aforementioned ] rotate the aforementioned fan, when the aforementioned 
compressor turns ofiF according to claim 1 . 

[Claim 3] The aforementioned control means are the cooling systems of the vending machine of composition of making a 
direction and an opposite direction predetennined [ aforementioned ] rotate the aforementioned fan, when the temperature of the 
aforementioned condenser exceeds the predetermined number of the temperature set up beforehand according to claim 1. 
[Claim 4] The aforementioned control means are the cooling systems of the vending machine of composition of making a 
direction and an opposite direction predetermined [ aforementioned ] rotate the aforementioned fan, when the R/C of the 
temperature of the aforementioned condenser becomes larger than the R/C set up beforehand according to claim 1 . 
[Claim 5] The cooling system of the vending machine which cools the inside of a goods hold warehouse characterized by 
providing the following. The compressor which compresses a refrigerant, the aforementioned compressor — the condenser which 
condenses the compressed refrigerant The fan motor which a fan is rotated in the predetermined direction and supplies a cooling 
wind to the aforementioned condenser. The temperature detection sensor in a warehouse which detects the temperature in the 
aforementioned goods hold warehouse, and the condenser temperature detection sensor which detects the temperature of the 
aforementioned condenser. While being based on the temperature in the aforementioned goods hold warehouse which the OAT 
detection sensor which detects the surrounding OAT of the aforementioned condenser, and the aforementioned temperature 
detection sensor in a warehouse detected and turning on / turning off the aforementioned compressor and the aforementioned fan 
motor Control means which the temperature gradient of the temperature of the aforementioned condenser which the 
aforementioned condenser temperature detection sensor detected, and the aforementioned OAT which the aforementioned OAT 
detection sensor detected is searched for [ control means ], and the aforementioned fan motor is controlled [ control means ] based 
on the aforementioned temperature gradient, and make a direction and an opposite direction predetermined [ aforementioned ] 
rotate the aforementioned fan. 

[Claim 6] The cooling system of the vending machine which cools the inside of a goods hold warehouse characterized by 
providing the following. The compressor which compresses a refrigerant, the aforementioned compressor - the condenser which 
condenses the compressed refrigerant The fan motor which a fan is rotated in the predetermined direction and supplies a cooling 
wind to the aforementioned condenser. The control means which it is a predetermined time zone, and the aforementioned fan 
motor controls [ control means ] and make a direction and an opposite direction predetermined [ aforementioned ] rotate the 
aforementioned fan while being based on the temperature in the aforementioned goods hold warehouse which the temperature 
detection sensor in a warehouse which detects the temperature in the aforementioned goods hold warehouse, and the 
aforementioned temperature detection sensor in a warehouse detected and turning on/turning off the aforementioned compressor 
and the aforementioned fan motor when the aforementioned compressor is OFF. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the cooling system of the vending machine 
which excluded the flitihty of power consumption and attained energy saving while preventing the heat-exchange performance 
degradation of the condenser by blinding about the cooling system of a vending machine. 
[0002] 

[Description of the Prior Art] As a conventional cooling system which cools the inside of the goods hold warehouse of a vending 
machine, there are some which are shown in JP,4-366366,A, for example. This cooling system has the control section which 
carries out the inversion drive of the fan motor, if the enumerated data of the compressor which compresses a refrigerant, the 
condenser which condenses the refiigerant compressed by the compressor, the fan motor which is made to rotate a fan normally 
and supplies a cooling wind to a condenser through a filter, the timer which carries out the accumulation count of the ON time of 
a compressor, and a timer reaches the set point set up beforehand. 

[0003] If the ON time of a compressor reaches the predetemined setup time in the above-mentioned composition, a control 
section will carry out the inversion drive of the fan motor, a wind will flow from a condenser side to a filter side, and dust 
deposited on the filter, such as dust and a contaminant, will be removed. The time and eflfoit to which a sei-vice member washes 
and dries a filter can be saved by this, and the heat-exchange performance degradation of the condenser by the blinding of a filter 
can be prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the cooling system of the conventional vending machine, it was 
not based on the amount of the dust deposited on the filter, but since the inversion drive of the fan motor was carried out whenever 
it carried out fixed time operation, even when dust had seldom accumulated on a filter, the inversion drive of the fan motor might 
be carried out, and the fiitility of power consumption had been produced. 

[0005] Therefore, the purpose of this invention is to offer the cooling system of the vending machine which excluded the futility of 
power consumption and attained energy saving while preventing the heat-exchange performance degradation of the condenser by 
blinding. 
[0006] 

[Means for Solving the Problem] In the cooling system of the vending machine which cools the inside of a goods hold warehouse 
in order that this invention may attain the above-mentioned purpose the compressor which compresses a refi-igerant, and the 
aforementioned compressor with the condenser which condenses the compressed refi-igerant The fan motor which a fan is 
rotated in the predetermined direction and supplies a cooling wind to the aforementioned condenser, The temperature detection 
sensor in a warehouse which detects the temperature in the aforementioned goods hold warehouse, and the condenser temperature 
detection sensor which detects the temperature of the aforementioned condenser, While being based on the temperature in the 
aforementioned goods hold warehouse which the aforementioned temperature detection sensor in a warehouse detected and 
tuming on / turning off the aforementioned compressor and the aforementioned fan motor The cooling system of the vending 
machine characterized by having the control means which the aforementioned fan motor is controlled [ control means ] based on 
the temperature of the aforementioned condenser which the aforementioned condenser temperature detection sensor detected, and 
make a direction and an opposite direction predetermined [ aforementioned ] rotate the aforementioned fan is offered. If according 
to the above-mentioned composition a fan is rotated in the predetermined direction and dust accumulates on a condenser, the air 
capacity of the cooling style falls, the temperature of a condenser will rise and the heat-exchange performance of a condenser will 
fall. Then, by making a predetermined direction and a predetermined opposite direction rotate a fan based on the temperature of a 
condenser, a wind flows to an opposite direction at the time of operation, the dust deposited on the condenser is removed, and the 
heat-exchange performance of a condenser is recovered. 

[0007] In the cooling system of the vending machine which cools the inside of a goods hold warehouse in order that this invention 
may attain the above-mentioned purpose the compressor which compresses a refiigerant, and the aforementioned compressor - 
with the condenser which condenses the compressed refi*igerant The fan motor which a fan is rotated in the predetermined 
direction and supplies a cooling wind to the aforementioned condenser. The temperature detection sensor in a warehouse which 
detects the temperature in the aforementioned goods hold warehouse, and the condenser temperature detection sensor which 
detects the temperature of the aforementioned condenser. While being based on the temperature in the aforementioned goods hold 
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warehouse which the OAT detection sensor which detects the surrounding OAT of the aforementioned condenser, and the 
aforementioned temperature detection sensor in a warehouse detected and turning on / turning off the aforementioned compressor 
and the aforementioned fan motor The temperature gradient of the temperature of the aforementioned condenser which the 
aforementioned condenser temperature detection sensor detected, and the aforementioned OAT which the aforementioned OAT 
detection sensor detected is searched for. The cooHng system of the vending machine characterized by having the control means 
which the aforementioned fan motor is controlled [ control means ] based on the aforementioned temperature gradient, and make 
a direction and an opposite direction predetermined [ aforementioned ] rotate the aforementioned fan is offered. If according to the 
above-mentioned composition a fan is rotated in the predetermined direction and dust accumulates on a condenser, the air 
capacity of the cooling style falls, the temperature of a condenser will rise and the heat-exchange performance of a condenser will 
fall. Moreover, it depends for the temperature of a condenser also on an OAT. Then, when the temperature gradient of the 
temperature of a condenser and an OAT becomes larger than the temperature gradient set up beforehand, by making a 
predetermined direction and a predetermined opposite direction rotate a fan, a wind flows to an opposite direction to proper 
timing at the time of operation, the dust deposited on the condenser is removed, and the heat-exchange performance of a 
condenser is recovered. 

[0008] In the cooling system of the vending machine which cools the inside of a goods hold warehouse in order that this invention 

may attain the above-mentioned purpose the compressor which compresses a refrigerant, and the aforementioned compressor — 
with the condenser which condenses the compressed refrigerant The fan motor which a fan is rotated in the predetermined 
direction and supplies a cooling wind to the aforementioned condenser. While being based on the temperature in the 
aforementioned goods hold warehouse which the temperature detection sensor in a warehouse which detects the temperature in 
the aforementioned goods hold warehouse, and the aforementioned temperature detection sensor in a warehouse detected and 
turning on / turning off the aforementioned compressor and the aforementioned fan motor It is a predetermined time zone, and 
when the aforementioned compressor is OFF, the cooling system of the vending machine characterized by having the conti ol 
means which the aforementioned fan motor is controlled [ control means ] and make a direction and an opposite direction 
predetermined [ aforementioned ] rotate the aforementioned fan is offered. If according to the above-mentioned composition a fan 
is rotated in the predetermined direction and dust accumulates on a condenser, the air capacity of the cooling style falls, the 
temperature of a condenser will rise and the heat-exchange performance of a condenser will fall. Then, a predetermined time 
zone, for example, a morning, when a compressor is OFF, by making a predetermined direction and a predeteiTnined opposite 
direction rotate a fan. a wind flows to an opposite direction at the time of operation, the dust deposited on the condenser is 
removed, and the heat-exchange performance of a condenser is recovered. 
[0009] 

[Embodiments of the Invention] Drawing 1 shows the cooling system of the vending machine concerning the form of operation of 
the 1st of this invention. The compressor 3 with which this cooling system 1 compresses a refrigerant into the lower part of the 
main part 2 of a vending machine. The condenser 4 which condenses the refrigerant compressed by the compressor 3, and filter 
4a for condensers which can be detached and attached and which was prepared in the front face of a condenser 4, The fan motor 5 
for condensers in which the right inversion drive which is made to rotate fan 5a for condensers nonnally, and supplies 9 of the 
cooling style to a condenser 4 through filter 4a is possible. The condenser temperature detection sensor 10 which detects the 
temperature (condenser temperature) of a condenser 4 and outputs a condenser temperature detecting signal is arranged. The 
evaporator 7 which cools the circumference by the cold energy which the refrigerant condensed by the condenser 4 is evaporated 
and is obtained in the case of this evaporation in the goods hold warehouse 6 of the upper part of the main part 2 of a vending 
machine, The fan motor 8 for evaporators which rotates fan 8a for evaporators and circulates the cold from an evaporator 7 
compulsorily in the goods hold warehouse 6, and the temperature detection sensor in a warehouse which detects the temperature 
in the goods hold warehouse 6 (temperature in a warehouse), and outputs the temperature detecting signal in a warehouse and 
which is mentioned later ai"e arranged. 

[0010] Drawing 2 shows the control system of a cooling system 1 . The cooling system 1 had the cooling control section 20 which 
conti ols this cooling-system I whole, connected respectively the above-mentioned compressor 3, the fan motor 5 for condensers, 
the condenser temperature detection sensor 10, and the temperature detection sensor 21 in a warehouse to the cooling conti ol 
section 20, and has connected respectively the memory 22 which memorizes various kinds of information, such as temperature set 
up further beforehand and time, and the timer 23 which clocks elapsed time (accumulation time). 

[001 1] The cooling control section 12 carries out the inversion drive of the fan motor 5 for condensers to predetermined timing so 
that filter 4a for condensers may not carry out blinding while perfoiming ON/OFF conti ol of a compressor 3 and the fan motor 5 
for condensers so that the temperature in a warehouse to which the temperature in the goods hold warehouse 6 was set may be 
maintained. 

[001 2] Next, operation of the form of the 1st operation is explained. 

[0013] Drawing 3 shows operation of the fan motor 5 for condensers. The cooling control section 20 perfoms ON/OFF control 
of a compressor 3 and the fan motor 5 for condensers so that the temperature in a warehouse to which the temperature in the 
goods hold warehouse 6 was set based on the temperature detecting signal in a warehouse from the temperature detection sensor 
21 in a warehouse may be maintained while clearing the value of a timer 23 based on the input of the seizure signal from the 
main-control section which is not illustrated. That is, it turns on the fan motor 5 for condensers while it turns on a compressor 3, if 
the cooling control section 20 goes up to the upper limit temperature to which the temperature in a warehouse was set (normal 
rotation drive). Fan 5a for condensers rotates normally, a wind 9 flows from the filter 4a side to a condenser 4 side, and a 
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condenser 4 is cooled. If it falls to the minimum temperature to which the temperature in a warehouse was set, a compressor 3 and 
the fan motor 5 for condensers are turned off. 

[0014] Moreover, the cooling control section 20 makes a timer 23 clock the accumulation time Tl which has exceeded, when a 
condenser temperature detecting signal is periodically inputted from the condenser temperature detection sensor 10, the setting 
temperature memorized by condenser temperature and memory 23 is measured and condenser temperature exceeds setting 
temperature. If condenser temperature falls from setting temperature, the time check by the timer 23 will be stopped. When — 1 
condenser temperature exceeds setting temperature, a timer 23 is made to clock the accumulation time (tl +t2) which has \ 
exceeded again. It reaches at the setting accumulation time when the accumulation time (tl+t2+t3) by the timer 23 is memorized \ T*H 
by memory 23, and when a compressor 3 is OFF, the cooling control section 20 clears a timer 23, carries out the inversion drive — 
of the fan motor 5 for condensers, and clocks the time which is carrying out the inversion drive with a timer 23. Fan 5a for 
^ condensers is reversed by the inversion drive of the fan motor 5 for condensers, wind 9' flows from a condenser 4 side to the filter # 
y if^^ Aa 4a side for condensers, and dust, such as dust on filter 4a for condensers and a contaminant, is removed. If the enumerated data of 
ifljjr a timer 23 reaches at the setting drive time (for example, 5 minutes) which memory 22 memorizes, a timer 23 will be cleared and 
^ the inversion drive of the fan motor 5 for condensers will be stopped. 

[001 5] Since the inversion drive of the fan motor 5 for condensers was carried out and the dust on filter 4a is removed by the 
accumulation time which was mentioned above and when condenser temperature exceeded setting temperature according to the 
gestalt of the 1st operation, the heat-exchange performance degradation of the condenser 4 by the blinding of filter 4a can be 
prevented. Moreover, it is at the time [ need / to be removed / the dust deposited on filter 4a ], and since the inversion drive of the 
fan motor 5 is carried out and a cooling performance is not affected when the compressor 3 turns off, it is not necessary to affect 
the temperature of cold goods. 

[0016] Drawing 4 shows the control system of the cooling system concerning the gestalt of operation of the 2nd of this invention. 
This cooling system has the cooling control section 20 which controls this cooling-system 1 whole. The memory 22 which 
memorizes various kinds of information, such as the above-mentioned compressor 3, the fan motor 5 for condensers, the 
condenser temperature detection sensor 1 0, the temperature detection sensor 2 1 in a warehouse, and time set up beforehand, and 
a timer 23 are respectively connected to the cooling contiol section 20. The part, and the clock and calender 24 which output the 
time entry of a second are respectively cormected at a year at present, the moon, a day, and the time. 
[0017] Next, operation of the form of the 2nd operation is explained. 

[0018] Drawing 5 shows operation of the fan motor 5 for condensers. The cooling control section 20 performs ON/OFF conti ol 
of a compressor 3 and the fan motor 5 for condensers so that the temperature in a warehouse to which the temperature in the 
goods hold warehouse 6 was set based on the temperature detecting signal in a warehouse from the temperature detection sensor 
21 in a warehouse may be maintained while clearing the value of a timer 23 based on the input of a seizure signal from the 
main-control section which is not illustrated. 

[00 1 9] Moreover, when it judged that the date changed based on the time entiy from a clock and a calender 24 and a compressor 
3 is turned off [ it ] ai today's beginning, the cooling control section 20 clears a timer 23, carries out the inversion drive of the fan 
motor 5 for condenseis, and clocks the time which is carrying out the inversion drive with a timer 23. Fan 5a for condensers is 
reversed by the inversion drive of the fan motor 5 for condensers, wind 9' flows from a condenser 4 side to the filter 4a side for 
condensers, and the dust on filter 4a for condensers is removed. If the enumerated data of a timer 23 reaches at the setting drive 
time (for example, 5 minutes) which memory 22 memorizes, a timer 23 will be cleai ed and the inversion drive of the fan motor 5 
for condensers will be stopped. 

[0020] According to the form of the 2nd operation, it is a predeteiTnined time zone, and since the inversion drive of the fan motor 
5 for condensers is carried out when [ at which it mentioned above ] a compressor 3 is OFF, like the form of the 1st operation, the 
heat-exchange performance degradation of a condenser 4 can be prevented, and energy saving becomes possible. Moreover, since 
it is not necessary to clock accumulation time like the form of the 1st operation, drive control of the fan motor 5 for condensers 
can be performed easily. 

[0021] Drawing 6 shows the control system of the cooling system concerning the gestalt of operation of the 3rd of this invention. 
This cooling system had the cooling control section 20 which controls this cooling-system 1 whole, and it has connected the OAT 
detection sensor 25 which detects the temperature of the open air of the condenser 4 circumference while it connects respectively 
the memory 22 which memorizes various kinds of information, such as the above-mentioned compressor 3, the fan motor 5 for 
condensers, the condenser temperature detection sensor 10, the temperature detection sensor 21 in a warehouse, temperature set 
up beforehand, and time, to the cooling control section 20, and a timer 23. 
[0022] Next, operation of the gestalt of the 3rd operation is explained. 

[0023] Drawing 7 shows operation of the fan motor 5 for condensers. The cooling control section 20 performs ON/OFF control 
of a compressor 3 arid the fan motor 5 for condensers so that the temperature in a warehouse to which the temperature in the 
goods hold warehouse 6 was set based on the temperature detecting signal in a warehouse from the temperature detection sensor 
21 in a warehouse may be maintained while clearing the value of a timer 23 based on the input of the seizure signal from the 
main-control section which is not illustrated. 

[0024] Moreover, the cooling control section 20 is based on the condenser temperature delecting signal from the condenser 
temperature detection sensor 10, and an OAT detecting signal from the OAT detection sensor 25. When it asks for 
temperature-gradient deltaT of condenser temperature and an OAT, and the setting temperature gi adient this 
temperature-gradient deltaT is remembered to be by memory 22 is exceeded and the compressor 3 is turned off [ it ], the cooling 
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control section 20 A timer 23 is cleared, the inversion drive of the fan motor 5 for condensers is carried out, and the time which is 
carrying out the inversion drive is clocked with a timer 23. Fan 5 a for condensers is reversed by the inversion drive of the fan 
motor 5 for condensers, wind 9' flows from a condenser 4 side to the filter 4a side for condensers, and the dust on filter 4a for 
condensers is removed. If the enumerated data of a timer 23 reaches at the setting drive time (for example. 5 minutes) which 
memory 22 memorizes, a timer 23 will be cleared and the inversion drive of the fan motor 5 for condensers will be stopped. 
[0025] Since the inversion drive of the fan motor 5 for condensers is carried out when [ at which it mentioned above ] according 
to the form of the 3rd operation the temperature gradient of condenser temperature and an OAT exceeds a setting temperature 
gradient and the compressor 3 is turned off [ it ], like the form of the 1st operation, the heat-exchange performance degradation of 
a condenser 4 can be prevented, and energy saving becomes possible. Moreover, since the inversion drive of the fan motor 5 for 
condensers is carried out based on the temperature gradient of condenser temperature and an OAT, the dust on filter 4a is 
removable to timing more proper than the form of the 1st operation. 

[0026] in addition, this invention is not limited to the form of the above-mentioned implementation, but deformation 
implementation is variously possible for it to various For example, when [ whose condenser temperature is predetermined about 
the temperature set up beforehand ] it exceeds the number of times (it contains once), you may reverse fan 4a for condensers. 
Moreover, when the R/C of condenser temperature becomes larger than the R/C set up beforehand, you may reverse fan 4a for 
condensers, moreover— although the time zone which carries out the inversion drive of the fan motor 5 for condensers was set up 
at once every morning with the form of the 2nd operation - a day - one morning and evening each - as one day - a 
multiple-times setup -- you may carry out - what day -- 1 time or how many weeks - 1 time -- as — you may set up arbitrarily 
Moreover, this invention is applicable also to the condenser which is not equipped with the filter. 
[0027] 

[Effect of the Invention] Since the dust which a predetermined direction and a predetermined opposite direction were made to 
rotate a fan, and was deposited on the condenser is removed according to the cooling system of the vending machine of this 
invention when required as explained above, while being able to prevent the heat-exchange peifonnance degradation of the 
condenser by blinding, the futility of power consumption is excluded and energy saving can be attained. 



[Translation done.] 
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